fouaTwe cyectBa H KatectBa B 1pesHeHHmMiicKow 
Trpaumarake 


B.K.Matuzan (Topouro, Kanaza) 
Pe3nmue 


Cratba gaeT oCospeHme TpakTOBOK MoOHATHM CymecTBA 
MW KauecTBa B ZpeBHeMHAMMCKOH TeopeTuyecko TpamMaTMKe # 
06 MX CBH3M C dunocodckom cucremoi# Vaisesike. Ha KoH- 
KpeTHHX MpwMepax, COMOCTABIAA CHeTaHHNe U3 HMX OdOSme- 
HMA, @BTOP paccMaTpuBaeT CHeLyoMMe BOMPOCH: B3TAAqw * 
bxaprpaxapw (Vakyapadiya) © npwopuTete npeznoReHuA 
NO OTHOMEHHN COBRA; NOnATMe ekasega x8 KaHOHe DaHuHy; 
TONKOBAHMA KOMMEHTATOpOB Xenapagam (Helaraja), Karbauw 
(Katyana) vu Harem (Nagasa) KOHTeNQUH KayecTBa; 
onpezenenua [laraHbaxamm (Pat@hjali) (Mahabhasya) ¢y- 
mectBa w WX CBH35 c yueHwem Vaiéesika; 2Ba IpOTR~ 
BONONORHNX achekTa CMHCa CHOBAa (KOHKpeTHOCTS /NapTuky- 
aapuret/ w OGOOmweHHe, YHUKAMbHOCTS /MHAMBUAYANbHOCTS/ K 
YHUBEPCAMBHOCTE), YTO COOTBETCTBEHHO NOAuepKuBaNT BEaqu 
(Vyadi) « Bagzuanbanana (Vajapyanana). Orwewaeton, UTO 
UNCETCH M8BeCTHAAN Mapanienb mexzy cuctewo# akon Buaqu 
w noruKoft Opere, pasmmuaomad NOHATAA Bedeutung (3Haqe- 
Hae) 4 Sinn (cmon). Torga Kak KuaccM¥ecKMe ompexzeze~ 
HA Vaidegika npexcTannrawT codo# crporue oronormec- 
HMe KaTeropun, TO TpakTOBKa Vyadi OTHOCHTCAR cRopee K 
OOHAcTM MpakTMqecKOH AUHTBUCTHRM mM HMeeT CONee NoNyAp- 
Hua, rudKut xapaxtep. 
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THE STRUCTURE OF A SANSKRIT PHONETIC 
TREATISE 


B.A. van Nooten (University of California, Berkeley) 


This paper presents a discussion of the structure and 
contents of the Apiésli sixes, @ Sanskrit treatise on phone~ 
tics of fairly great antiquity, The method in which ths pho-~ 
netic data are presented, as well as the structural rela- 
tion of this work to the morphological treatises of ancient 
Hindu grammer define the scope of our investigation. 

Numerous works on Sanskrit phonetics have been pre- 
served, A few of them are complete, self-contained trea- 
tises!, but most deal only with a small part of phonetics*, 
or form part of larger works, such as treatises on sandhi? ’ 
dramaturgy", or religious history, the Purénas” ; Their 
Sanskrit name collectively is Siksé ‘instruction’, and orig~ 
inally they were intended to aid in the preservation of the 
proper pronunciation of the Vedic texts, to save it from 
corruption. The principle interest of modern scholars in 
Indian phonetics has been threefold: At first it was studied 
as a model of phonetic description when articulatory pho- 
netics in the West was in its infancy. It is wellknown that 
early Western phoneticians, such as Henry Sweet, were in- 
fluenced in the formulation of their statements on articu-— 
latory phonetics by these Siksa’s®. In the second place, moh 
attention has been devoted to the content of the phonetic 
statements, to discover the exact pronunciation of Sanskrit 
sounds’. In the third place, the treatises were studied 
from a text—historical point of view, to assess their re- 
lative priority and arrive at some notion about the histor 
ical development of grammatical thinking in early India®, 

The aim of this paper is different again. Assuming 
that Sanskrit grammer was an attempt to give a complete de- 
scription of the language, I shall ecamine the relationship 
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between this phonetic treatise and the grammatical (1.0. 
semantical-syntactical~morphological) work of the grammar- 
jan Panini, Phonetics proper is not a part of the Papinean 
treatise and so has to be described separately. It is our 
contention that the Apiéali-éikes, or one very much lik it, 
fulfilled this function as a phonetic complement to the 
grammar in the formative stages of Indian linguistic 
theory’. 

The Apigali-Sikea, or "Phonetic treatise of Apifali", 
may well be very old. About the supposed author next to 
not! is known. If the agreement in wording with the Maha- 
bhasya © of Pateijali (second century B.C.?) are quotations 
from our treatise, it would have to antedate the Great Com 
mentary by a considerable number of years to have estab- 
lished its reputation of an authority in Pataiijali’s eyes. 
It is not likely that Apigali culled his statements from 
the Great Commentary, for why would he then select these 
few passages and ignore others? To an even greater extent 
the Apilsaligiksa is quoted in the Nyasa, an eighth cen- 
tury commentary on the Kaéika, in turn a commentary on Pé- 
nini. At one place, the Nyasa identifies the source of a 
quoted passage with the phrase: iti fiked ‘this is from a 
sikga. . At any event, there is nothing in in the subject mat- 
ter and content of the Sikea which would contradict its po- 
sition as a phonetic treatise within the Paninean grammati-=- 
cal tradition, at least until the advent of the Prakriya 
literature (12th century). 

The Apiéali-gikea!+ is organized in eight brief chap- 
ters, each treating of a certain aspect of the production of 
speech sounds. In the main, the first seven chapters give 
definitions whereas the final one describes the speech pro- 
cess as a unified whole. Its contents can be summarized as 
follows: 

By way of introduction, nade- ‘noise’, here translated 
as ‘tone’, perhaps "pre-articulated sound” is defined. It 
is that which starting from ether—wind rises up from the 
body and reaches the mouth. The origin in ether and wind my 
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be an attempt on the part of the author to account for both 
the acoustical aspects and the air fldw of speech, since at 
least in one philosophical system hearing and the ear are 
associated with ether, and body breath is commonly equated 
with the macro-element wind), Next the word fabda- ’(arti- 
culated) sound’ is defined as that which reaches the con- 
dition of being a varna- ’phoneme’ while being distributed 
over the various points of articulation, The articulated 
syllable is identified with brahman— ‘god’, in linewith the 
early Hindu theory which views meaningful articulation as a 
menifestation of the deity. 

Next, the process of articulation is explained in terms 
of three features which are translated here as: ‘point of 
articulation’ (sthana~ place’), ‘organ of articulation’ 
(karana~ “instrusent’), and ‘mode of articulation’ (prayat- 
na- ‘effort’). An air impulse from the region of the navel 
is responsible for the modal variations. It is divided into 
two at some point (the velic?) and strikes against the points 
of articulation either in the pre-~buccal tract, the noge or 
the mouth. From these various modes, points and organs of 
articulation, sixty-three phonemes are produced which are 
not listed in the treatise itself but which will be listed 
presently. 

From here on, Apigéali sets out to describe the phone- 
wes. The only phonemes of importance to him, of course, are 
those of Sanskrit and the manner in which he refers to them 
is rather unusual compared to Western phonetics, though com 
mon (but not universal !2? ) dn Sanskrit phonetics. He has 
organized the phonemes as members of a two-dimensional set, 
a atructured set with a deliberate ordering. This set allows 
him to refer to smaller sets and groups of phonemes, as will 
become clear. The phonemes of the set are going to be asso~ 
ciated with articulatory features, one feature at a time, 
The set used is the following: (See table on next page.) 
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a & a 4 IT 3 u & UB r F F3 1 13 © 03 BL B45 


MUTES sv 
First Second Third Fourth Fifth 
Varga’s k kh g gh a 
c ch 3 jh a y 
t th a dh n r 
+ th da dh n 1 
Pp ph i) bh nm v 


Yama’s ra Kh z zh 


nm D&D 


8 P 


or’ 


op 


oBCY 


IRANTS 


The last series is constituted by the so-called yama’s 
*couples’, @ term translated here as “transition sound’. Pho- 
netically, they are probably unexploded pre-nasal stops-*, 
They are accorded the status of independent phoneme in this 
treatise, although by the terms of our Western definition of 
phoneme, they ought to be called something else. The vowels 
are ordered in a linear left-to-right arrangement. The long 
and extra-long vowels are usually referred to by the short 
one, that is, vowel 1 stands for the class i, I and 13, as 
well as for the nasalized and accentual varieties (see be~ 
low). Iike any other phoneme, a vowel can also be referred to 
by prefixing it to the word ~kaére~, e.g. ikfra~ ‘en i’, The 
semivowels and the sounds following them are also ordered in 
a left-to-right arrangement. But the mutes and transition 
sounds are ordered in two dimensions, left to right in rows, 
and up and down in colums, The rows are called vergee ‘group’, 
or else are named after the first phoneme followed by an -u, 
e.g. ku signifies “the k-row’, cu “the c-row’, etc. The 
columns are given ordinal numbers, first to fifth. 

The descriptive procedure followed by Apifali is to name 
an articulatory feature and then list the phonemes in the set 
which partake of that feature. It is obvious that such a 
procedure necessitates the repetition of the same phoneme for 
as many times as there are features which are responsible for 
its production, but this redundancy is apparently tolerated, 
and in practice often avoided by clever phraseology. We shall 
now examine his descriptions. 

1. Point of articulation (1.6 - 27). The points of arti~ 
culation are described as chest, throat, tongue?? (jihvya-, a 
term used only in this treatise, perhaps the back of the 
tongue), palate, top of the palate (mirdhanya- ‘cacuminal’,an 
otherwise obscure term), root of the teeth (dantamula-, prob- 
ably the alveolae where the upper teeth are rooted), the 
teeth, teeth and lips, the corners of the mouth (an alterna- 
tive place for articulating the v), the lips and the nose, 
Then follows a list of co-articulated points: throat-nose 
for the R, root-of=-tongue and nose for the transition sounds, 
throat-palate for e, Si, throat-lips for o au. 
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ds an appendix to this chapter, the diphthongs are 
described as being composed of two phonemes, and z is char- 
acterized in terms of an acoustic feature: ° = haga snarl’ 
(1.26), presumably because no other word describes the 
trill. 

2. Organ of articulation (2.1 - 9). The phonemes of the 
chart are assigned to an organ of articulation, often with 
the aid of the definitions established in the preceding 
section. In other words, the ordering of the chaptere in the 
treatise is significant and that which has been taught be- 
fore is presumed to be known at this stage. The organs of 
articulation (karana-) are: One, the tongue and of the 
tongue the root, the central portion, the “almost-tip", the 
tip and the underside, the latter for the retroflex sounds. 
Two, for the remaining phonemes (throat, nasal, glottal, la 
bial) the organ of articulation is the same as the place. 


3, Mode of articulation (3.1 - 4.10). In the discus~ 
sion of the modes (prayatna~) of articulation a primary dis- 
tinction is made betweem the modes applying to the mouth 
cavity and those outside it  (Sbhyanteara- “intrabuccal’, 
bahya- ‘extrabuccal’).1© "Mode" is a cover term that de- 
scribes a number of features that can be translated in vari- 
ous ways. 

a) Closure. Four degrees of closure are distinguished 
which are "contact", or complete closure, "slight contact", 
or partial closure, "slight aperture” and "complete aper~ 
ture". They give rise, respectively, to mutes (sparga-), 
semivowels (antastha- “intermediate’), spirants (Usman- 
*hisser’) and vowels (svara-). Among the latter, the aper- 
ture is widest with a, least with iurl. aoe statement 
for a is samvrto ‘karah (3.11) ’a is closed’ 7, From here 
on the modal features are extrabuccal. 

b) Unvoicedness. The phonemes of the first and second 
columns and a number of other specified phonemes are de- 
clared to be unvoiced. 

This definition is followed by a brief statement about 
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two features that accompany absence of voice, namely that 
the glottis (kantha~ ‘throat’) is open, i.e. not constrict- 
ed and that the articulation is accompanied by évasa~ 
*wheeze’, perhaps best translated as ‘whisper’. The latter 
feature is said to be secondary, or non-discriminatory, or 
redundant. 

c) Unaspiration, The term used here is alpapranata- 
*condition of little breath’. The mutes and transition 
sounds of the first column (3) are given this label, as well 
as those of the third colum, the semivowels (5) and nasals 
(6). The remainder have "great-breath", aspiration. 

a) Voice. The definition of voice (ghosa- *rumble’) 
parallels that of unvoicedness. The glottis is made tense 
and as a redundant feature tone (nada- ‘noise’) is produced. 
The voiced phonemes are enumerated: the thirds, fourths, 
fifths, semivowels, h, and anusvara (4). 

6) Nasalization. The fifths have a quality in addition 
to those already enumerated (voice, closure), viz. nasality. 

f) Spirantization. The quality Usman~ *hiss’ is given 
to the sibilants and the varieties of h (8). 

The next statements are rather obscure. The unvoiced 
aspirated stops (dvitiysh) are said to be "with the same 
sthana- “point of articulation’", presumably "as the spir- 
ants", The formulation is too brief to be clear. Next the 
fourth-colum phonemes are compared to h. Both categories of 
course are voiced and aspirated. 

In the next section, (5), articulatory sounds are de-~ 
fined in terms of acoustical, non-linguistic features: mutes 
and transition sounds are produced by the air stream strik- 
ing like a mass of iron, semivowels like a mass of wood, 
vowels like a mass of wool. 

The vowels which had heretofore been quoted in their 
simple form only, are now (section 6) declared to occur in 
eighteen variant forms, as follows: 
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Fable 2 


The varieties of one vowel. 


SHORT LONG BIftRA-= 


not not LONG 
nasa- nasa- nasa~ nasa- 
lized lized lized lizea 20% nasa- 


lized 

t t / 

/ w~ df ~ ! 3 ~ 3 
Acute © Ww U Ww Ww W W 
XQ me XN \ Ny M 

Grave UW Ww WwW Ww WW w? 
A A A A A 

Circum— r+ ~ qc ay a7, 
flex u uw Uw Ww Ww Ww 


According to these variables, i.e. three degrees of 
quantity, three accents and presence or absence of nasali- 
zation, eighteen varieties of simple vowels are distinguish- 
ed and twelve varieties of i and the diphthongs. (In the 
phonemic inventory (p. 4), however, only quantity is used as 
a criterium and nasalization and accent are not listed sep- 
arately). Semivowels except r may also be nasalized. ‘This 
section ends with a definition of savarna- *homophonic ’: 
members of one row are homophonic?®, By this definition, pho- 
nemes articulated at the same point of articulation are 
homophonic,. 

So far, Apisali’s procedure was to give labels to the 
phonemes in the phonemic chart. Now the terms sthana-, kar- 
ana~, prayatnea- are related to reality, respectively as 
the place where phonemes are perceived, the instrumentality 
by which they are brought about and the effort by which they 
are produced. In other words, the preceding abstract classi- 
fication now is actualized and the student will be able to 
produce the sounds. 

The last section is in many ways the most interesting 
one, since it describes the formation of the speech sounds 
in terms of the definitions established earlier. That which 
originates the speech sounds is the breath, an sir stream 
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which rises upwards until arrested in its free flow by points 
of articulation and various processes, such as the four de- 
grees of closure (8,1 - 3). 

Then closure and aperture are described but not as per= 
taining to the space left between the organs of articulation 
within the mouth, but pertaining to the aperture of the gala- 
bile- ‘throat opening’. It is either open or closed. The air 
stream once it has struck one of the articulatory organs is 
reflected (nivrtta—) and strikes the kostha-, This is not a 
very clear term, being used as a phonetic term here only. 
Elsewhere, especially in medical literature, it means ‘the 
viscera, abdomen, alimentary canal, thoraco-abdominal cavity 
(frived= p. 271). With the usual lack of standardization of . 
terminology in medical literature (I counted six words for 
“uvula" in a cursory examination of TrivedI’s list) it is no 
surprise to find that this term leaves us without a definite 
reference point in the human body, and so the safest trans- 
lation seems to be "thoracic cavity". 

The air stream having been reflected from the kostha~ 
then produces tone when the glottal aperture (kanthabila~ 
*throat-opening’) is closed, constricted, but when it is re- 
laxed, whisper is produced. By some authorities it is called 
a secondary feature (7 - 12). 

Then, if the impact of the air stream on the point of 
articulation produces resonance (dhvani-) and tone is pro- 
duced as a secondary feature, then from the combination of 
tone and resonance voice (ghosa- *rumble) is produced. When 
the air stream is strong (mahat-) there is strong aspiration, 
when it is slight, there is little aspiration, or in our 
terms, lack of aspiration. From strong aspiration comes spir— 
antization. This statement may be connected with the obscure 
remark (4.9) equating the voiceless aspirated stops with 
spirants, Apparently, these stops were not regarded as dif- 
fering much from spirants (13 - 20). 

In the final passage of this chapter, the production of 
the three accents is described. Apparently, to produce the 
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acute accent the articulatory process is “sharp”, intense, 
the organ (gatra-) is contracted, the glottal aperture is nar- 
rowed, the air passage is sharp and the vowel becomes harsh. 
That is the description of the acute accent (20), function 
before the morphology has been taught. It also is clear that 
the Astadhyayt operates with a set of abstract symbols, the 
morphophonemes, whose identification with speech sounds is 
to a large extent irrelevant. It is the function of the pho- 


netic treatise to relate these speech symbols to reality, 
the reality of the human vocal tract. And the <Apifalifiksa 


does just that. Rather than give an independent account of 
articulatory phonetics, it addresses itself to the phonetic 
characterization of the grammar’s output. It assigns labels 
to the morphophcnemes and then describes how they may be 
produced. The commentatiorial digression at 1.1.9 is designed 
for little more than to provide the framework for the ar~ 
rangement of sounds. 

To summarize, the conversion of Sanskrit speech symbols 
to speech sound is accomplished by arranging the symbols in 
a matrix and assigning articulatory features to groups of or 


individual symbols within that matrix. The ApigaliSiked 
lists the following general features of articulation: 
1. FOINT OP 2. ORGAN OF 3. MODE OF 4. IMPAG? 
ARTICULATION ARTICULATION ARTICULATION 
chest chest Intrabuccal:; iron 
throat throat contact wood 
tongue tongue: slight contact wool 
palate root slight openness 
roof of mouth center openness 
root of teeth underside closedness 
teeth tip Extrabuccal: 
teeth and lips teeth and lips aspiration 
corners of mouth corners of mouth voice 
lips lips nasality 
nose nose hiss 
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5. PRODUCTION (paraphrased): To produce, for instance, the 
phoneme #, a mute in fifth column in the k-row, generate an 
air stream from the stomach. let it strike against the point 
of articulation, which is the throat, while it is in con~ 
tact with the organ of articulation, which is the root of 
the tongue. Iet the air strike like a piece of wood, and let 
-it rebound to the glottis. Hold the glottis tense and let 
the resonance escape through the nose, Thus the phoneme is 
produced, or perceived. 


Conclusion. In the preceding paragraphs the relation- 
ship between the morphological and the phonological sec- 
tions of the Sanskrit grammatical tradition has been exam 
ined. The proposition was put foreward that Panini’s gram 
mar was structurally closely associated with a phonetic 
treatise and formed together with it a complete statement 
of Sanskrit speech events, It was found that the Apigali- 
fiksa, or a similar treatise, could fulfill this function 
of a phonetic complement to the grammar adequately, as it 
does not contradict Paninean statements in any serious way, 
but rather, often shows similar viewpoints on the classifi- 
cation of sounds. The date of the Apifalfiksa is early 
enough to qualify it as an acceptable contemporary treatise, 

Finally, it is interesting to observe that in spite of 
ite spall size (it can be printed on two pages) the Siksa 

’ 4s an adequate formulation of Sanskrit speech sounds, Be~ 
yond that, it yields little information on matters such as 
sentence melody, or intonation. Its task is to teach the 
pronunciation of the morphophonemes used in the grammar, 
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FOOTNOTES 


i. 


26 


36 


4, 
De 
6. 


7. 
8. 
9. 


10. 


Bee Renou 193] for editions and translations (pp. 96-97). 
Since that date, the most elaborate translationis Ghosh 
1938 of the PéninTyesikea. Wor other editions, see Dan- 
dekar 1946, and 1961. 


See Kielhorn 1876 193 ff and Varma 1929 Introduction for 
discussions of the restricted scope of many of these 
treatises, viz. an enumeration of words containing the 
semivowel v to avoid dialectical confusion with b. 


In the principle Prati ’s (Ek, Taittiriya-, Vaja— 
ganeyi-, and Caturédhyayika-) they are found at the 
beginning of the treatise, before the sandhi rules. 


Natyaéastra XV 6 = 20. 
E.g. Agnipurana Chapter 336. 


See Allen 1953 p. 8. Henry Sweet, an associate of Fried- 
rich Max Miller, himself the translator of the Rk-prati- 
Sakhya, devised the Broad Romic alphabet which formed 
the basis for the International Phonetic Alphabet. 


Among them especially Varma 1929 and Allen 1953. 
See Thieme 1935 with bibliography, Raghu Vira 1933. 


This assertion has been made before by Raghu Vira 1931, 
who quotes a statement from another source to the effect 
that Panini had written a phonetic treatise himself (p. 
655, quoted from the Pinngalacarya-Siksa), I find it dif- 
ficult to agree with Raghu Vira when he characterizes the 
ikea as"... a primer for the instruction of ohil- 
dren..." (p. 669), and hope to demonstrate that its func~ 
tion is less trivial. 


A Karika to Panini 4.2.45 names Epibali as the authority 
for a rule of derivation. Quotations from our Sikst are 
found in the Mahabhasya Vol. Dp. Quotations to the 
work in later grammatical literature have been traced by 
Raghu Vira 1933. 
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ll. 


le, 


13. 


14, 


15. 


16. 
17. 


It was first described by Kielhorn 1876, published by 
Raghu Vira 1931 and again 1933. We follow the latter 
edition without changes. The variant readings are of no 
great consequence. 


See the Nyayako$a under Srotrem, where hearing and 
nabhas~ ‘space’ are tc be associated in the Nydyasid- 
dhantamuktavall-~, not aveilable to me. 


The Natyasastra 1.c., for instance, quotes the individ- 
ual speech sounds. 

I use the translation “phoneme’ for varna~ with some 
misgivings, because of the implied associations of the 


term with Western linguistic theories: if there is a 
phoneme, one should define its relation to contrastive 


sounds. Allen 1953 avoids the term (pp. 15-16), but 
adopts it again in 1962 (p. 11). At any rate, it should 
be realized that by the terms of the $iksa the term 


“phoneme’ has little meaning other than to refer to a 
member of the chart containing the inventory of speech 
sounds, Its phonetic significance appears at the end of 
the treatise when each phoneme emerges as a bundle or 
package of relevant articulatory features. 

See Whitney 1862 pp. 393 - 394 and 1871 p. 81 for 
speculations on tue phonetic nature of yama’s. Also Sid- 
dheshvar Varma 1929 p. 79. 


The term used for "tongue—phonemes" is jihvya- “belong~ 
ing to the tongue’. It is found only here to designate a 
point of articulation at the back of the throat, where-— 
as in the NatyaSastra (XV. 10) it seems to mean ‘retro~ 
flex’. 


These translations have been given by Allen i953 p. 54. 


This "closed" pronunciation of a and its phonetic equi- 
valents would make it a low-back or central-mid vowel. 
The difference of articulation between it and & is also 
reflected in Panini ’s sutra 8.4.68. 
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18. The translation “homophonic’ has been adopted here in 
order to avoid the term "homophonous", which commonly 
means that words sound alike, A better translation for 
savarna- would be ‘homotopic’, or ’equilocal’ to indi- 
Baverne 
cate that the sounds share a place in the phonemic in- 
ventory (Table 1). 
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I. 


2 


Ipréa1i-81Ksh 


{origin of speech]. 


2. 


36 


4, 


De 


- Skaéavayuprabhavah Sarirat samucceran vaktram upaiti 
nadah athanaintaresu pravibhajyamano varnatvam agac— 
chati yah éabdah. 


‘Originating in ether and wind, rising up from the 
pody, tome reaches the mouth. (Articulated) sound is 
that which being distributed over different places 
comes to the state of Yarna-, *phonemicity’.’ 


tan aksaran brahma parem pavitram guhiéayen senyeg 
ubanti “vipr@h sa éreyask ca *phyudayena cat “va sanyak 
prayukteh purusam yunakti. 

"That syllable, the highest brahman, the purifier, 
having his abode in secrecy, the sages long for prop- 
erly. When properly employed, it joins the human be- 
ing with both prosperity and good result.’ 
athanen idem, keranam idem, prayatna esa dvidhanil- 
asthinam pidayati vrttikarah prakrama eso *tha 
nabhitalét. 

“This is the point of articulation, this is the or 
gen, this the articulatory mode. This process, then , 
(beginning) from the region of the navel, producing 
modifications, atrikes the point where the wind di- 
vides in two [the velic? ] .’ 
tatra sthanskaranaprayatnebhyo varnas trisasti. 

*In this connection, from the points and organs and 
modes of articulation, sixty-three phonemes (arise).’ 
tatra varnanan kesan, kin sthSnan, kim keranam, pra- 
yatnasé ca kab kesam, ity ucyate. 

“In that gonnection: "Of which phonemes, which point 
of articulation, which organ of articulation and which 
mode of which?"’ 
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7. 


8. 


9. 


10. 


11. 


12. 


13. 


14. 


15. 


ig. 


tatra sthanam tavat. 
*Next the point(s) of articulation alone,’ 


akuhavisarjaniyah kanthyah. 
“Throat—( phonemes) are ‘a) the k-row, h, and h.’ 
haviserjaniyav urasy av ekesém. 


“bh and h are in the chest, the a, & according to 
gone,” 


jihvamtilTyo jahvyah. 
‘Tongne-(phoneme) is the h.’ 
kavargavarnanusvarajihvamuliya jibvya ekesam. 


“According to some, belonging to the tongue are 
the phonemes.of the k-row, the m and the h.’ 


sarvamukhasthanam avernan eke. 


*Some hold that the phoneme a has the whole mouth 
as its point of articulation.’ 


iouyagsas talavyah. 

‘Palatal are‘Z), the phonemes of the c-row, y and 
&.° 
rturasé murdhanyah. 

*‘Cacuminal are (3), the t-row, r and 8.’ 


ro dantamulasthanam ekesam. 


’Some hold that the r has a peint of axticulation 
at vae base of the teeth.’ 


Itulasé dantyah. 

*Dental are i ; the t-row and s.’ 
vakaran dantosthyah. 

‘Dentilsbial is the v.’ 


~ 
NO 
Ww 


17. 


18. 


22. 
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24. 


25. 


26. 


27. 


srkvasthanam eke, 


*Some hold that its point of articulation are the 
corners of the mouth.’ 


upupadhmaniya osthyah. 

‘labial are u, the p-row, and h.’” 
enusvarayama nasikyah. 

“Nasal are m and the transition sounds.’ 
kanthanadsikyan anusvaram eke. 

“Some hold that m is a throat-nasal phoneme, * 
yamag ca nasikyajihvamultya ekesam. 


“And according to others, the transition sounds are 
poth nasal and at the base of the tongue.’ 


odautau kanthosthyau. 

‘fhe o and &u are throat-lip phonemes.’ 
edaitau kanthatalavyau . 

“The e and &i are throat-palate phonemes,’ 


Bamananana svasthand nasikasthanaé ca. 


‘The i, m, i, n and n have their own point of arti- 
culation, as well as the nose.’ 


dvivarnani samdhyaksarani. 

‘Diphthongs are composed of two phonemes, 
sarepha rvernah, 

"The phoneme (3) is accompanied by a snarl.’ 
evam etani sthanani. 

"Thus are these points of articulation.’ 
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TI. 


1. 


2. 


3. 


5. 


6. 


8. 


9. 


1o. 


{organs of articulation | . 


karanam api. 
“And the organ of articulation.’ 
jihvyatalavyamirdhanyadantyénam jihva karenam, 


"The organ of articulation of the tongue, palatal, 
cacuminal and dental phonemes, is the tongue.’ 


katham iti. 
*In what way?’ 


jihvamulena jihvyanan. 


‘With the root of the tongue, (it is the organ of 
articulation) of the tongue-phonemes.’ 


jihvamadhyena talavyanam. 

“With the central part of the tongue, of the pala~ 
tal phonemes. ° 
jihvopagrena murdhanyanan. 

‘With almost the tip of the tongue, of the cacu- 
minal phonemes.’ 
jihvagradhah karanam va. 

‘Optionally, the organ of articulation is the un- 
derside of the tip of the tongue.’ 
jihvagrena dantyanén. 

‘With the tip of the tongue, of the dental phone~ 
mes.” 
$e sah svasthanakaransh. 

‘The remainder have as organ of articulation their 
own point of articulation.’ 
ity etat karanam, 

‘So much for the organ of articulation.’ 
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TIT. { Intrabuccal process | . 


1. 


2. 


3. 


De 


6. 


7. 


il. 


prayatno avividbah, 

‘Articulatory process is of two kinds.’ 
@bhyantaro bahyaS ca. 

“Internal and external.’ 
abhyantaras tavat. 

"The internal articulatory process first: ’ 
sprstakeranéh sparéah. 

*Contact-—phonemes are those whose articulatory or- 
gan is touched.’ 
isatepratakarana antasthah, 


*Semivowels ("in between") are those phonemes whose 
articulatory organ is touched lightly.’ 


isadvivrtakarana Usmanah. 

*Spirants have slightly opened articulatory ore 
gans.’ 
vivrtakaranah nvarah. 

*Vowels have their organs of articulation open.’ 
tebhya eo vivrttatarau, 9. tabhyam ai au, 10. ta- 
bhyam api akarah. 

“More open than these are e and o, more open than 


the latter two are Si and &u, even more open than 
these two is a.’ 


samvrto “karah. 


‘fhe a is closed.’ 
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IV. { Bxtra-buccal process | . 


1. 


3. 


5. 


atha bahyah. 
“Now follow (the phonemes articulated with) exter-— 
nal effort.’ 


varganan prathamadvitiyah Sasasavisar janiyajihvamul- 
Tyopadhmaniya yamau ca prathamadvitiyau vivrte~ 
kanthah 4Svasanupradana aghosah. 

‘The first and second of the colums, as well as 
&, s, 8, h, h, b, and the transition sounds belong- 
ing to the first and second columns are pronounced 
with (lit. “have’) the throat opened (and) are voice-~ 
less with whisper as a secondary feature. ° 
vargayamanam prathame “lpaprana itare sarve maha 
prin. 

‘Of the column-phonemes and transition sounds, the 
first ones have little aspiration, the others have 
ali aspiration (lit. ‘great breath’).’ 


varganam trtiyacaturtha antastha bakéranusvarau 
yamau ca trtIyacaturthau samvrtakentha nadénupradana 
ghosavantah, 

"The third and fourth columns, the semivowels, h 
and m and the transition sounds belonging to the thin 
and fourth colums, (are pronounced with (lit. “have’) 
the throat constricted (and) are voiced with tone 
(lit. ’noise’) as a secondary feature.’ 
vargayamanam trtiya antasthas ca “lpaprana itare 
sarve mahapranah. 

’Of the column-phoneres and the transition sounds, 
the third (column) and the semivowels are lightly 
aspirated, all others are aspirated.’ 


yatha trtlyas tatha pancamah, 


“The phonemes of the fifth column are like the 
thirda.” 


7, anunasikyan exam adhiko gunah. 
‘They have an additional feature, nasality.’ 
8, fadaya Usmansh. 
“The spirants are 4 and the ones following it.’ 


9. sasthanena dvitiyah. 
“The phonemes of column two are with the same points 
of articulation. ’ 


10. hakarena caturthah. 
“The phonemes of the fourth class are (homophonico?) 
with h.’ 
ll. esa bahyah prayatnah. 
‘This is the external mode.’ 


VY {Impact | e 
1. tatra sparéayamavarnakaro vayur ayahpindavat sthanan 
abhipidayati. 


‘There the air which produced stop~phonemes and 
transition sounds strikes the point of articulation 
like a ball of iron.’ 


2. antasthavarnakaro vayur darupindavat. 


‘The air which produces semivowel-phonemes strikes 
like a mass of wood.’ 


3, Usmasvaravarnakaro vayur urnapindavat. 
‘The air which produces spirant and vowel phonemes, 
like a mass of wool.’ 
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VI. [ Bomophony | . 


i. 


26 


3. 


4, 


De 


6. 


evan vyakhyans vrttikarah pathanti: astadefaprabhedem 
avarnakulem iti. 


*The commentators read in their exposition as fol- 
lows: the group of phonemes a has eighteen varieties.’ 


atra: 
hrasvadirghaplutatvac ca traisvaryopanayena ca 
anunasikabhedic ca samkhyste ‘stadasatmakeh, iti. 


*In this matter: 

Because of shortness, length and extra length, and 
the employment of three accents, and because of the 
distinction of nasals, the number is counted as eigh- 
teen.’ 


evan ivarnadayah. 

‘Thus are the phonemes beginning with i.’ 
lvarnasya dirgha na santi. 

‘The phoneme i has no long ones.’ 


tem dvadagéaprabhedan acakeate. 
“They list it as having twelve varieties.’ 


yadrechafakti janukerana va yada syur dirghas, tada 
tam apy astadaéaprabhedan bruvate. 


‘When the long ones are produced intentionally, or 
in imitation, then they say that 1 also has eighteen 
varieties.’ 


samdhyaksaranam hrasva na santi. 

‘The diphthongs have no short (varieties).’ 
tany api dvadagaprabhedani. 

"They also have twleve varieties.’ 


chandoganam sityamugriranayaniyanam hrasvani pathanti. 
*(Those of the schools) of Chandogas, Satyamugris 
and Ranayaniyas recite the short ones.’ 
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10. 


il. 


13. 


14. 


tesam apy astadaéprabhedani. 
’And they have an eighteen-fold distinction.’ 


antastha dviprabhedaé rephavarjitah, 12. sanunasika 
niranunasikaé ca, 


“The semivowels except r have two varieties, with 
nasalization snd without nasalization. ’ 


rephosmanam gavarna na santi, 
*r and the spirants have no homophones.’ 


vargyo vargyena savernah. 
’A phoneme in one row is homophonic with a phoneme 
in the same row.’ 


vit, [ Definitions ] . 


i. 


2. 


VIII. 
he 


ega kramo varnanan, 
‘@his is the arrangement of phonemes.’ 


tatrai ‘sam sthanakarenaprayatnanam vyakaranaprasid- 
dhir ucyate. 


*In that connection, the accomplishment of grammar 
ig ssid to be of their place, organs and manners of 
articulation.’ 


iha yatra sthane varna upalabhyante tat sthanam, 4. 
yena nivartyante tat karanan, 5. prayatanam prayat- 
nah. 


*Here the place in which the phonemes are per- 
ceived, that is the point of articulation; that by 
which they are brought about is the organ. The ef- 
fort is the mode of articulation.’ 


[ ithe articulatory process | . 


tatra nabhiprade set prayetnapreritah prano nama vayur 
urdhvan akremann urahprabhrtiuan athansnam anyata- 
nesnin prayatoaena vidharyate. 


430 


19. 


mahapranatvad Usmatven. 


‘From strong aspiration comes spirantization,’ 


20. yada sarvanganusari prayatnas tivro bhavati tadaA gat- 


21. 


rasya nigrehan keanthabliesya ca “nutvem svarasya 
ca Vayos tivragatitvad réuksyan phavati. tam udattan 
Gcaksate. 


‘When the articulatory effort proper to every limbi- 
sharp then there is constriction of the organ (gétra~) 
and thinness of the glottal aperture and because of the 
sharp passage of the air stream, there is harshness of 
the vowel. This they call acute accent.’ 


yade. tu mandah prayatno bhavati tada gatracya sransenam 
canthabilasya” mahatvem svarasya c& vayor mandagatitvat 
snigdhats bhavati, tam anidettam acaksate. 


*But when the articulatory effort is slight, then 
there is relazation of the organ, enlargement of the 
glottal aperture, and because of the easy passage of the 
air stream, there is smoothness. This they call the 
grave accent.’ 


udéttanudattasvarita semnipatat svaritah. 
“The circumflex accent arises from a * mixture of an 
acute and a grave accent.’ 


ity evam prayatno “bhinirvrtteab lertenah prayatno bha- 
vati. 


“The efforts thus brought abcut is the entire articu- 
latory effort.” 


astau sthanani varnandm urah kenthah éiras tatha 
jibvémilam ca dentas ca nisikosthau’ ca talu ca 
spréatvan {satspréatvam sauvrtatven tathai ‘va ca 
vivrtatvan ca vernanam entahkarensn ucyate 
kilo vivaresemvarsu fvasanadav aghosata 
ghoso ° lpapranaté cal ‘va mahapranah svaras treyab 
bahyam keranam ghus tén varnansn varnavedinah. 

ity Spigalisikes sanspta. 
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“The eight points of articulation of phonemes are: 
chest, throat, likewise the head, the root of the tongue, 
the teeth, the nose, the lips and the palate. Gontact, 
‘plight contact and likewise clogedness and openness are 
called the interior articulation of the phonemes; dura- 
tion, aperture and closure, breath and tone, voiceless— 
ness, voice and slight espiration, aspiration, the three 
accents — those are called exterior articulation of pho~ 
nemes by those who know the phcnenes, 

Here ends the Apifaliéiksa.’ 
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2. 


3. 


6. 


7. 


8. 


‘There, ascending from the region of the navel, in- 
pelled by an effort, air, named breath, rising up- 
ward is arrested in one or the other of the points of 
articulation by the articulatory effort.’ 
dhvanav utpadyamaéne yada sthaneskaranapreyatnah paras~ 
param spréanti sa sprsatata. 

*When during the production of sound, the point of 
articulation, the organ of articulation and the arti- 
culatory effort come into mutual contact, that is 
"contact, occlusion", ’ 
yads “sat spréanti tade “satepretata, 4, diirena yada 
spréanti 8a vivertata, 5. * samIpyena yada spréanti sa 
samvrtata. 

‘When they touch lightly, then there is semivocali- 
ty, when they come in remote contact, there is open— 
ness, when they come in close contact, there is clo- 
sure.’ 
ity eso *ntah prayatnah, 

‘This describes the internal effort.’ 
ga idanIm prano nama vayur urdhvam dkraman murdhni 
pratihato nivrtto yada kostham abhihanti tada kosthe 
“phihanyamane galabilasya samvrtatvat samvaro jayate 
vivrtatvad vivareh. 

‘Now this air named breath, proceeding upward, 
striking against the roof of the mouth, returns; when 
it strikes against the thoracic cavity (7), then if 
the throat-opening is closed, while the thoracic cav 
ity is being struck, then there is "closure", if it 
is open, there is "aperture". ’ 
tau samvaravivarau. 


‘So much for closure and aperture.’ 
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21 


9. 


10. 


13. 


14. 


15. 


tatre yada kanthabilem samvrtam bhavati tada nado 
jayate. 


*In that connection, when the throat opening is 
closed, then tone is produced.’ 


vivrte tu kanthabile &vaso jayate. 


*But when the throat opening is opened, whisper is 
produced. ’ 


tau svdssnsdau, 

*So much for whisper and tone.’ 
anupradanam iti acaksate. anye tu bruvate anupredansan 
anusvano ghantanirhradavat. 

“Some call it a secondary feature. Others, however, 


sey that it is a secondary feature because it reso- 
nates, like the ringing of a bell.’ 


tatra yada sthanabhighataje dhvanau nado ‘nupradiyate 
tada nadadhvanisamseargad ghogo jayate, 


“In that connection, when resonance (dhvani-—) results 
from the impact on the point of articulation and as a 
secondary feature tone is produced, then from the con— 
bination of tone and resonance voice is produced.’ 


yada $vaso ‘nupradiyate tada évasadhvanisamsargad 
aghoseh. 
8a ghosavadaghosata. 


“When breath is the secondary feature, then from the 
combination of breath and resonance voicelessness is 
produced. Bo much for voicedness and unvoicedness.’ 


mahati vayau mahapranah. 17. alpe vayav alpapranah. 
8a ’lpapranamahaprénsta. 
*When air flow is strong, there is strong aspiration, 


when the air flow is weak there is little aspiration. 
So much for weak and strong aspiration.’ 
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Allen 1962 
Ast@ahyayi 


Ghosh 1938 


Nyayakoga 


BIBLIOGRAPHY 


Allen, W.S. Phonetics in Ancient India, london 
1953. 

id. Sandhi, ‘a—Gravenhage (Mouton) 1962. 
Béhtlingk, Otto, Pa&pini’s Grammatik, ond ed, 
Hildesheim 1964, 

Ghosh, M.M, PaninTyaéikea, Calcutta (Calc.Univ.) 
1938. 

Jhalakikar, M.Bh. Nyayakofa, dictionary of tech- 


nical terms of Indian philosophy, rev. by 
V.8. Abhyankar, 2nd ed. Poona 1928, 


Kielhorn 1876 Kielhorn, Frenz. “Remarks on the Sikshas", 


MahSbhasya 


Indian Antiquary 5 (1876). 
Kielhorn, Franz (ed.) The Vyakarana~mahabhaaye, 


Poona 1962 ff. 


Reghu Vira 1932 Raghu Vira "Discovery of the lost pnusetic 


sutras of Panini", J. Royal Asiatic Society 
1931, pp. 653+70. 


Raghu Vire 1933 id. "Apifali#biksa”, J. Vedic Studies 1 


Renou 1931 
Renou 1957 


Sk61ld 1926 


Thieme 1935 


(1934) pp. 225~42. 
Renou, Louis. Bibliographie védique, Paris 1931. 


id. Terminologies grammaticale du sanskrit, 
Paris 1957. 


Skéld, Hannes. “The relative chronology of Pa- 
nini and the Pratiéakhyas", Indian Anti 

55 (1926) pp. 181-85, 

Thieme, Paul. Panini and the Veda, Allshabad 
1935. 


435 


Thieme 1957 


Varma 1929 


Van Nooten, 


Whitney 1862 


Waitney 1871 


id. “Panini and the pronunciation of Sans- 


Erit", Studies presented to Joshua What- 
mough, The Hague (1957) pp. 263-70, 


Varma, Siddheshwar. Critical studies in the 


phonetic observations of Indian grammarians, 
Iondon 1929. 


Barend A. "Pénini’s replacement technique and 
the active finite verb", Lenguage 43 (1967) 
pp. 883-902. 

Whitney, William Dwight. The Atharva~veda 
Praticaknya, J, American Oriental Society 7 
(1862) pp. 333-616. (Reprinted Delhi 1962). 
id. The Paittirlys-praticakhys, JAOS 9 (1871) 
pp, 1-469. 


436 


